Single-cell electroporation of fluorescent probes into sea urchin sperm cells and subsequent FRAP analysis.
In sea urchin spermatozoa, the energy required for flagellar motility depends only on the diffusional supply from proximal mitochondria, and thus the diffusion rate inside flagella is one of the most crucial factors limiting the practical size and design of the motile machinery. To determine the diffusion rates of materials inside sperm cells, FRAP (fluorescence recovery after photobleaching) analysis of incorporated fluorescent probes is one of the most powerful approaches. However, the only practically possible method until now was to use the ester forms of fluorescence, and our choice was limited to those of relatively small molecular masses, such as fluorescein derivatives. In this report, we show that a modified single-cell electroporation technique can be applied as a new microinjection method for sperm cells of the sea urchin. The method was applied to FRAP analysis to determine the rate of intraflagellar diffusion.